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We set out to examine design conﬂict resolution tactics used in development of large information sys-
tems for health services and to outline the design consequences for these tactics. Discourse analysis
methods were applied to data collected from meetings conducted during the development of a web-
based system in a public health context. We found that low risk tactics were characterized by design
issues being managed within the formal mandate and competences of the design group. In comparison,
high risk tactics were associated with irresponsible compromises, i.e. decisions being passed on to others or
to later phases of the design process. The consequence of this collective disregard of issues such as
responsibility and legitimacy is that the system design will be impossible to implement in factual health
service contexts. The results imply that downstream responsibility issues have to be continuously dealt
with in system development in health services.
 2009 Elsevier Inc. All rights reserved.1. Introduction
Web-mediated Health Information Systems (WebHISs) are
presently expanding both as applications made available through
the Internet and as Internet-based components of information
infrastructures administrated by health service providers. How-
ever, the processes and mechanisms by which key stakeholder
groups, such as health managers, system developers, health practi-
tioners, and patients groups can gain inﬂuence over the advance-
ment of the new generation of WebHISs have seldom been
systematically highlighted. While some system design issues are
today resolved in evolutionary processes, other questions are re-
solved by decisions made by individuals or groups with particular
organizational, legal, or ﬁnancial authority [1]. Recent studies have
also indicated that traditional methods to derive system require-
ments and design attributes are inadequate for use in socially
and technically complex environments such as WebHIS design
[2]. But even though such integrated systems pose novel design
challenges, the ‘conventional’ technical and interaction design
problems still need to be addressed as well [3]. In response to these
circumstances, elaborated user-centered and participatory design
methods are increasingly used for WebHIS development, and have
been shown to bring about promising results in several settings [4–
6]. Use of participatory design methods that structure user repre-
sentation has been reported to, in particular, allow design groupsll rights reserved.
Computer and Information
weden.to bring up for discussion a broad spectrum of political and techno-
logical conﬂicts [7]. However, evidence is lacking on whether and
how a broad and open design discourse inﬂuences the factual deci-
sion-making in WebHIS design.
The aim of this study is to examine design conﬂict resolution tac-
tics used indevelopmentof large informationsystems forhealth ser-
vices, and to outline the design consequences for these tactics. The
researchwasperformed in a public health informatics setting. Occu-
pational disease and sick leave fromwork are growing health prob-
lems that call for solutions developed in cooperation between
employers and employees [8]. Workers’ unions have traditionally
supplied an organizational setting for employees to review their
working conditions, and learn, and act for their health and welfare
[9]. The objective of the project was to develop an Internet-based
educational environment for the 175 000 Swedish shop stewards
to be used a resource when addressing organizational and health
problems in the work environment. A participatory design group
was formed to develop an Internet-based distributed learning envi-
ronment. The systemdevelopment in the design groupwasbased on
Action-Design [10], a participatory design method that includes a
normative structure for the discourse duringdesigngroupmeetings.
Detailed accounts of the system design speciﬁcation resulting from
the project have earlier been reported [11,12].2. Methods
The research approach used for this study was discourse
analysis (DA). DA comprises a set of methods for the study of the
Table 1
Conﬂict instances in numbers (%) shown by the parties involved.
Conﬂict type Meeting agenda
Prototype
evaluation N%
All design
meetings n%
Political conﬂicts involving:
Individual users 29 20 83 25
Individual users and stakeholder groups 22 15 61 19
Stakeholder groups 11 7 25 8
Technological conﬂicts involving:
Individual users and system component 59 40 100 31
System component and stakeholder groups 20 14 35 11
System components 7 5 22 7
All conﬂict categories 148 100 326 100
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ingly, DA combines a contextual sensitivity of language use with
analyses of talk as a means for social action [13]. Utterances are re-
garded as context shaped, i.e. they cannot be understood without
reference to the context in which they are spoken [14]. More spe-
ciﬁcally, an elaborated version of DA, action-implicative discourse
analysis (AIDA) [15,16], was used. This is an ethnographically inﬂu-
enced DA version that reconstructs interaction problems and dis-
course strategies in order to develop insights to aid those
involved in the situation to reﬂect thoughtfully on their discourse
actions. Following studies of a practice from different viewpoints, a
normative proposal is developed. The metatheoretical framework
for this DA version is informed by grounded practical theory
[17,18]. Even though the method is mainly focused on language
and argument strategies, it also brings a theoretical agenda to
the analysis. AIDA involves two steps. The ﬁrst step is to audio-
or videotape the communicative practice of interest and to tran-
scribe the tapes. Transcripts are therefore more detailed than in
most ethnographic approaches. Interpretations of communicative
action, it is assumed, need to be based in what exactly has been
said. AIDA’s second step involves analyzing discourse segments
using theoretically-informed induction. In essence, tapes and tran-
scripts are repeatedly studied to identify interesting practices,
where notions of what is interesting are shaped by knowing what
would challenge or extend the observed practices. In analyzing, the
scene for the discourse is therefore also investigated through
observations and study of written documents. In the study setting,
the system development work in the design group was based on
Action-Design [10,19], a participatory design method that includes
meeting rules aimed at having the design process run in an efﬁ-
cient and democratic manner. An example of such a rule is that
the chairperson is to provide members of the design group with
equal opportunity to comment on issues before decisions are
made. The case study group comprised both members of DLK pro-
ject management and local shop stewards from different unions.
Finally, institutional talk differs from mundane conversation in
that it may be associated with inferential frameworks or proce-
dures. In the study setting, a modiﬁed set of procedures and tools
from the Action-Design method were employed during the design
process, e.g. a graphical language was used for the representation
of organizational structures and walk-through methods were em-
ployed for prototype evaluations.
2.1. Data collection
All 20 design meetings in the DLK project were videotaped, and
the audio track, 65 h in all, was transcribed. The transcript was de-
tailed with a close-to-verbatim match between audio track and
transcripts. The four meetings where the design speciﬁcation was
discussed (no. 7–10) were selected for speciﬁc analysis in this
study.
2.2. Data analysis
Data were ﬁrst examined at the micro-level to identify design
conﬂict instances during the meetings. A design conﬂict instance
was deﬁned as one or a series of utterances that addressed a par-
ticular conﬂict involving the future system.
2.2.1. Deﬁnition of design conﬂict instances
The turn sequences demonstrating departures from the incre-
mental development of the design was, in the study, denoted as
design conﬂicts. Speciﬁcally, we deﬁned a conﬂict instance as: ‘‘A
sequence of utterances reorienting the communication to highlight
a mismatch in the anticipated system use that had not been
included in the actual interactional context”. Any sequence ofutterances involving such a reorientation, whether initiated by
questions, statements or disagreements with ‘‘previous non-mis-
match statements”, was counted as a design conﬂict instance.
The instances were divided according to the orientation of the
speaker that interrupted the co-production of the accumulated de-
sign solution into two categories:
 political, when competing interests with regard to the future
system-in-use were addressed, or
 technological, when it was pointed out that the future system-
in-use would not live up to agreed upon requirements.
The classiﬁcation scheme used for the further categorization of
the design conﬂict instances is provided in Appendix A.
2.2.2. Construction of a practice strategy for design conﬂict resolution
The design conﬂict instances were ﬁrst grouped structurally, i.e.
with regard to the parties involved in the conﬂict. Each instance
was thereafter categorized into one of the six basic categories. A
ﬁrst order of analyses identiﬁed 326 conﬂict instances (Table 1).
It was found that there were only minor differences between the
different design group participants in terms of which types of de-
sign conﬂicts they brought up for discussion in the group. More
conﬂicts (46 conﬂicts per hour) were mentioned in the discourse
during the ﬁrst meeting (prototype evaluation seminar) than dur-
ing the other meetings (25–36 conﬂicts per hour). The prototype
evaluation seminar (length 3 h 15 min.) was therefore chosen for
the detailed analysis. The participants in the meeting were one
project manager, two system developers, one educator, three shop
stewards, and one secretary.
The technological design conﬂict instances identiﬁed during the
prototype evaluation meeting (n = 86) were used for the analysis of
conﬂict resolution tactics. Speciﬁc interaction patterns were ﬁrst
identiﬁed, and these patterns were thereafter inductively associ-
ated with and aggregated to tactics. A second order of analysis
was then performed to validate the tactics and associate themwith
a practice strategy for design conﬂict resolution during system
development meetings. The last phase of the analysis focused on
integrating these micro- and macro-level analyses with theory.
Correspondingly, speciﬁc attention was paid to points of passage
between ﬁndings at the micro- and macro-levels and design the-
ory. The results from the theoretical validation were incorporated
into the ﬁnal analysis in order to identify speciﬁc implications for
design methods.
3. Results
Two basic tactics to resolve design conﬂicts and resume a bal-
ance in the design speciﬁcation process were identiﬁed; interven-
ing in the design by change in the speciﬁcation under development
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and design implications of these tactics are ﬁrst provided below.
Thereafter the tactics are integrated into a strategy for conﬂict res-
olution in health information system design.
3.1. Design interventions
Since the nature of system design is the construction of arte-
facts, the natural tactic to resolve conﬂicts is to change the actual
speciﬁcation at hand. This tactic was further specialized by the
case study group into deciding to adjust the design of the actual
system, and to stipulate adjustments of conditions external to
the system. The latter adjustments were characterized by not being
able to be implemented or directly controlled by the design group.
3.1.1. System adjustments
The most common way to deal with conﬂicts was to decide on
an adjustment to the system speciﬁcation. These adjustments
were, in the analysis, divided into deletions, additions and
modiﬁcations.
3.1.1.1. Deletion of system component. Example of tactic: Early in the
process, support of the vertical organizational communication was
found to be a central function of the system. However, because the
network organization had a central coordinating management, an
increase in bottom–up communication was feared to increase the
workload at higher organizational levels. Accordingly, it was sug-
gested that an agent-based triage feature be introduced in the sys-
tem for questions passed vertically upwards in the organizational
network. However, it was soon found that this feature was in con-
ﬂict with structures and processes at several organizational levels.
In small departments consisting of only shop stewards, it was
found necessary that all issues were passed on upwards in order
to avoid loss of information. In larger departments with ombuds-
men employed, these still had to be informed about ongoing pro-
cesses in order to be able to coordinate actions and get involved
in speciﬁc cases. Finally, one shop steward concluded, ‘‘There is
no real use for this triage function anywhere, really”. The group
agreed on this interpretation and decided unanimously to remove
the feature from the design. Agent-based triage of vertical commu-
nication was never again mentioned in the design process.
Design implications: A design group is in total control of the
deletion tactic, which also brings immediate closure to a conﬂict.
Deletion of a system component may result in other negative or
positive consequences not focused on in the immediate design
discussion and may thus lead to the urge for other design changes
as well. One negative aspect is that the decision may seem hard to
reverse even if it is proven to be wrong.
3.1.1.2. Addition of system component. Example of tactic: The design
group discussed the hesitance to seek advice in a public forum
(chatroom, blog) if the name of the person posting the question
was shown, exposing the subject or affected colleagues:
[CS] But the way it is in [the prototype system] now, that if I
write a message, my name is automatically appended. I cannot
select not to append it. It should be possible to ﬁx that, if I want
to post an anonymous question in a discussion group I should be
allowed to do so.
[AD] A button with ‘‘show address” or ‘‘hide address”.
Design implications: Additions of new system components, as
well as deletions or modiﬁcations are common and natural events
in a design process. A design group is in total control of the
addition tactic, which also brings immediate closure to a conﬂict.
Addition of a system component may result in other negative or
positive consequences not focused on in the immediate design
discussion.3.1.1.3. Modiﬁcation of system component. Example of tactic: When
discussing the information content of the system, it was found nec-
essary to include access restrictions to certain parts. In order to
accomplish this, login features and user accounts were added to
the design speciﬁcation. The management of the accounts was at
ﬁrst suggested to be accomplished at the local level. However,
the shop stewards immediately protested, ‘‘We have 6 000 mem-
bers [in our local section alone]. To ask separate organizational
units to manage all these names, and then ask the federation to
put together the lists from the 18 units seems incredibly impossi-
ble,” one shop steward explained. Based on these arguments, the
original suggestion was modiﬁed to involve supply of user ac-
counts only to shop stewards and ombudsmen, i.e. not to mem-
bers. The system was redesigned for open access at the highest
level, while access to databases and chatrooms required a user
account.
Design implications: A design group is in control of the imple-
mentation of the modiﬁcation tactic, but the effect may be difﬁcult
to evaluate. The decision is less difﬁcult to reverse if shown to be
wrong.
3.1.2. Adjust organizational environment
Example of tactic: A major issue repeatedly discussed during de-
sign speciﬁcation concerned the overall organizational purpose of
the system. Because the setting for the design process was formed
by separate organizational units cooperating in a network struc-
ture, there was not always a consensus about how communication
and decision-making within and between subunits should be sup-
ported. For instance, it was not clear for the design group whether
the communication facilities in the system, such as chatrooms and
mailing lists, should be made available at local or global levels. ‘‘If
we really intend to promote cooperation and communication at a
higher [organizational network] level, then we should not allow
this potential [for opening local chatrooms]. Instead, we should
make it easy to communicate across boundaries and borders, and
not provide access to all these small-scale and local functions,”
the project leader explained. However, the local shop stewards dis-
agreed and asked for communication support also within the local
units. The project leader countered, ‘‘If the main need is to get ac-
cess to the local unit, one really can ask what the beneﬁt of a large
[nationwide infrastructure] would be”. The group ﬁnally agreed on
a compromise, where the system design was to support communi-
cation both at local levels and vertically in the organizations. A pro-
posal was sent to the management of the federation to adjust the
organizational structures accordingly, based on the communica-
tion possibilities provided by the new infrastructure. However,
management turned down this proposal at a later stage of the de-
sign process.
Design implications: A decision to rely on adjustment of the
organizational environment is out of control for a design group,
and therefore associated with high risk. If the adjustment fails,
serious problems may occur downstream in the design process.
3.1.3. Adjust technical environment
Example of tactic: A common cause for technical conﬂicts
encountered by the design group was that the capacity of the tech-
nical infrastructure varied considerably between different contexts
where the system was to be used. One system developer had ana-
lyzed different alternatives to distributing database functions
among local units. Some units had advanced technical equipment,
while others only had small personal computers connected to the
network by telephone modems. He asked, ‘‘That is the question.
What capacity do the servers have? How much trafﬁc do they tol-
erate?” After a short pause, he continued by suggesting a solution,
‘‘Here we can. . .we are in the position to [formulate] demands. In
fact, we have a requirements speciﬁcation”. The system developer
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ware to be included as a basic requirement. This suggestion was
approved by the group and communicated to all technical depart-
ments of the federation.
Design implications: Also this tactic is associated with risks. Even
though the tactic settles the conﬂict in the group responsible for
the system design, it may endanger the effectiveness of the imple-
mented system if not all potential users can conform to the
requirements.3.2. Acceptance of design conﬂict
The second, and less common, type of tactic for resolving con-
ﬂicts in the system design was to accept and acknowledge the
identiﬁed conﬂict as a limitation of the design. The speciﬁc tactics
in this category differed in particular with regard to the manage-
ment of risks and responsibility issues.3.2.1. Allow conﬂict in system
Example of tactic: Some organizational units participating in the
design process had already invested in systems with functions sim-
ilar to those developed by the design group. For instance, one orga-
nization had already introduced a web-based educational system,
where the human–computer interaction features had a different
design than the evolving design. One shop steward commented
on this fact, ‘‘So they have their own system. Fine! Then there will
be some practical problems [for the users in this organization].
Well, it would have been better if [the users] could have found
everything [aligned and] at the same place”. Following a short dis-
cussion, it was decided that for democratic reasons, both human–
computer interaction designs were allowed in the system.
Design implications: The design group is in control of a decision
to allow conﬂicts in the system design. Detailed veriﬁcation of the
conﬂict is crucial in order to avoid secondary problems for users
and during later design stages.3.2.2. Allow conﬂict between system and organization
Example of tactic: A recurrent theme in the design speciﬁcation
process was the consideration of legal issues. At one instance, it
was discussed whether or not it was legally admissible to store
individuals’ personal identity numbers in local databases that are
interconnected in an information infrastructure. By consulting le-
gal expertise, the design group found out that permission was re-
quired for each separate application and organizational level. An
experienced system developer added that, ‘‘based on my experi-
ence, it is [time-consuming] to get such permission”. Following a
short discussion, the design group decided to go ahead with the de-
sign of distributed databases, even though the legal issues had not
been elaborated. In other words, it was accepted that there was no
perfect match between structural boundaries of the organizational
subunits, on the one hand, and the design of the distributed dat-
abases, on the other.
Design implications: This tactic is associated with extremely high
risk, because a design group cannot control the practice routines in
an autonomous organization in conﬂict with the system design.
Veriﬁcation of the conﬂict is essential.3.2.3. Procrastination
Example of tactic: During a discussion about the potential for
users to achieve an overview of different chatrooms and discussion
opportunities, the design group deliberately shifted focus away
from technological limitations to yield a more visionary perspec-
tive. The review of technological issues was thus postponed for
later analysis.[SJ] Yes, because the question is: If we give everyone the right to
create their own discussion, will the system be able to handle that?
I have no idea. [Here] we ignore the technical limitations
[PP] Yes.
[AD] We do not care about them [at this time].
Design implications: By procrastination, the design conﬂict is
acknowledged as problematic, but an intervention aimed at
resolving the conﬂict is not immediately decided upon. Given a
well-organized design process, this tactic reduces the immediate
complexity at hand and enables the designer to look beyond
details. It is however, a matter of experience that determines
which issues are suitable to postpone and for how long. With a
well-organized design process, the procrastinated issues are
brought back systematically and not overlooked altogether.3.3. The practice strategy for design conﬂict resolution in WebHIS
development
In the second-order analysis of conﬂict resolution tactics, the
practice strategy to overcome design conﬂicts in WebHIS applica-
tion development was reconstructed (Fig. 1). We found an associ-
ation between risk for system failure and design conﬂict
resolution tactics that was mediated by factors that deﬁne social
order, e.g. responsibility, legitimacy, and the power relations be-
tween interest groups. In other words, the risk for future system
failure increased when the resolution tactic violated the social
contracts underpinning the design. For instance, despite that the
design group did not have the authority to implement changes to
the external technical infrastructure; such irresponsible compro-
miseswere still agreed on. Surprisingly, the secondary analysis also
showed that formal and informal social contracts were seldom
openly discussed in the design group. In other words, the design
group seemed to enact a collective forgetting of factors that
normally constitute cornerstones for design processes [20]. The
consequence of this collective disregard of subjects such as
responsibility and legitimacy is the risk for system implementation
failure, i.e. that the design will be impossible to implement in the
factual social context. For example, it was seldom highlighted in
the discourse that deciding to ask for an adjustment of the practice
routines in one of the organizations involved with a system means
that a procedure is initiated that is beyond the direct mandate of
the design group. The main implication from the secondary
analysis is that there were no mechanisms included in the practice
strategy for design conﬂict resolution that prohibited irresponsible
compromises and collective forgetting to occur, even though these
tactics were associated with a risk for later system failure.4. Discussion
The aim of this study was to examine tactics for overcoming de-
sign conﬂicts during development of large information systems for
health services. We observed passing-on-the-problem-to-others
tactics that raise concerns about the management of responsibility
and trustworthiness in the system design process. In cases when a
system is deployed to support an existing health service organiza-
tion, the practitioners that participate in the design process cannot
be made organizationally accountable for shortcomings in the de-
sign. Instead, it is the professional designers and system developers
that have to stand up for that the system provides added value to
the services after implementation. Our ﬁndings emphasize that in
order to avoid downstream implementation problems with
WebHIS systems in organizational settings, ambiguities regarding
responsibility issues need to be straightened out early in the
development processes. To mitigate the risk for late design
failures, the participatory design groups have to clearly deﬁne
Design conflict 
identified
Conflict analysis
Design intervention Conflict accepted
Adjust 
organization
Adjust system Verification of conflict 
between organization 
and system 
Delete 
function or 
component
Modify 
function or 
component
Design specification 
balance resumed
Technical environment reported adjusted
Organizational environment reported 
Design specification 
in balance
Design conflict 
identified
Conflict an lysis
Design i tervention Conflict accepted
Adjust system
Procrastination
and system 
Design specifi ation 
balance r sumed
Technical environ rted adjusted
Organizational environment reported adjusted
Design specification 
in balance
Technological
adjustments
Verification of 
system 
limitation
Fig. 1. Overview of the principles observed to be used for conﬂict resolution in WebHIS application development.
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ing on areas where they hold legitimacy, and to accept full respon-
sibility for decisions made in these areas.
The confusion of roles in the design process observed in this
study may not necessarily have been intentional. One explanation
for roles becoming confused and responsibilities neglected is that
the communication patterns in such participatory design processes
are complex. The open decision-making procedures make commu-
nication in participatory design a different activity than that in
non-participatory system development. Design groups represent-
ing multiple disciplines and interests are expected to administrate
a design process in which they share decisions with all important
stakeholders involved with the system under development [21].
The coordination required during participatory design is therefore
much more demanding than in traditional systems development,
where the main communication can be restricted to include pro-
fessional system suppliers and their ‘customer’ (as deﬁned by the
business contract). The persons coordinating a participatory design
group therefore have to spend considerably more effort to gain full
control over the ‘questions and replies’ communicated from the
design group and back, than project managers in traditional design
settings. In other words, in participatory design there is a broad
communication arena to manage that is absent in non-participa-
tory design, thereby making the choices about how to structure
design discourse especially consequential. One way to approach
the communication problem would be to develop tools for support
of formal design communication in the participatory design
process, i.e. to extend the potential for formal design discourse also
to in-between traditional meetings [22]. Such communication
tools could be formed to focus on the follow-up of responsibility
and legitimacy issues.From a design methodological perspective, it has previously
been shown that the design process will suffer if one or several
of the central stakeholders are excluded, e.g. in that important
decisions are delayed or high-risk issues are overlooked [23,24].
We found in this study that even though all stakeholders were rep-
resented, the open norms for the discourse in participatory design
allowed compromises that endangered the system implementation
to be arrived at. The fact that participatory design methods may
open for (apparently) irresponsible compromises suggests that the
organizational gain from a large web-based systems is conditional
to an adequate deﬁnition and assignment of responsibilities in the
design process. Moreover, the association between system effec-
tiveness and design discourse suggests that the supervision of
responsibility and legitimacy issues in decision-making should be
explicitly addressed in the deﬁnition of such methods. In health
service settings, the application of user-centered design has mainly
been restricted to the early design stages [25,26]. This is also true
for the recently reported methods aimed at large development pro-
jects [10,20,27]. In these ‘third-generation’ participatory design
methods, emphasis is on project efﬁciency, documentation, and
adaptation to networked organizational structures. The results of
this study indicate that the latter modiﬁcations may be insufﬁ-
cient. Our results imply that downstream responsibility issues
have to be continuously dealt with in method deﬁnitions if
participatory design methods are to surpass their present visionary
position and become attractive for use in large-scale system devel-
opment projects.
This study has some important limitations that have to be taken
into consideration when interpreting the results. Data were
collected from a system development project involving strong
organizational stakeholders. The results are thus not able to be
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to be carefully interpreted when applied to other contexts. DA
methods were found to be useful for investigating design conﬂict
resolution during system development. AIDA, the speciﬁc DA
approach used for the analyses, deﬁnes discourse not only as
segments of talk, but as a social practice that directs attention to
the ‘‘powerful forces that reside beyond [the talk]” [28]. The AIDA
framework thus attends to the habits and general ways of
structuring a practice that exist outside single talk segments [15].
However, even though collective forgetting and immoral design
compromises were found to be part of the discourse practices asso-
ciated with system design, the detailed nature of the social forces
that lead to these practices being used, and their impact on system
outcomes, remains to be further investigated in different system
development settings. On the other hand, a basic strength of the
study is that it used data based on what participants said in design
meetings, rather than relying on after-the-fact reports. This
approach allowed for outlining how design conﬂict solutions were
socially constructed, and how conﬂict resolution was associated
with the social context. Thereby, the study design enabled the
establishment of studies of the interplay between conﬂict resolu-
tion tactics and the institutional framework for design meeting
discourse. For example, the AIDA approach made it possible to
point out that there are particular risks involved with letting
design discourse deviate ‘out of contract’, i.e. letting a mixing of
the stakeholder roles as ‘system suppliers’, ‘customers’, and ‘users’
take place.
5. Conclusions
We found that overly optimistic reliance on broad user partici-
pation in the development of large information systems for health
services may inhibit full acknowledgement of the troubling, while
necessary, work of balancing the power relations and responsibil-
ity issues. The DA methods used allow the qualitative results to
be generalized to other large-scale information system develop-
ment settings within health services, but have to be carefully inter-
preted when applied to these other contexts. We suggest that
rather than denying the existence of power relations and responsi-
bility issues, system design methods should in health services be
adapted to help planning for their resolution [29]. Hence, only if
these issues are acknowledged, addressed, and balanced in the de-
sign discourse, broad design participation can permit professional/
practical and scientiﬁc/technical perspectives and abilities to be
combined in system development and use.
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Appendix A. Categorization scheme for design conﬂicts
Each design conﬂict instance was regarded to involve at least
two opposing phenomena associated with the future system. These
were combined from three general categories:
 Individuals involved with the system
 Stakeholder groups, and
 System components.Speciﬁcally, we deﬁned a design conﬂict instance as: ‘‘A se-
quence of utterances reorienting the communication to highlight
a mismatch in the anticipated system use”. Any sequence of utter-
ances involving such a reorientation, whether initiated by ques-
tions, statements or disagreements with ‘‘previous non-mismatch
statements”, was counted as a conﬂict.
Each conﬂict instance involved two opposing phenomena asso-
ciated with the future system. These were combined from three
general categories:
 Individuals involved with the system
 Stakeholder groups, and
 System components.
The category System components includes both virtual and physical
man-made objects. The analysis does not include conﬂicts involv-
ing the design project in itself, e.g. personal conﬂicts between
design group participants, and conﬂicting work methods in the
project.A.1. Basic conﬂict types
Design conﬂicts may arise between the three main categories of
possibly repelling phenomena as well as within each category,
resulting in six types of basic conﬂicts, as follows:A.1.1. Political conﬂicts
 By or between individuals
 By or between stakeholder groups, and
 Between individuals and stakeholders groups.A.1.2. Technological conﬂicts
 Between individuals and system components
 Between stakeholder groups and system components, and
 Experienced by or between system components
For political conﬂicts between individuals and between stake-
holder groups only, we subdivided the conﬂict instances further
into subcategories with regard to resources and goals, as follows:A.1.3. Conﬂicts involving only individuals
Design conﬂicts always involve individuals with common inter-
ests to some degree. Loosely aggregated groups or cohorts count as
individuals as long as they act individually with the aim of repre-
senting themselves rather than a group or an organizational unit.
In a more ﬁne-grained description, design conﬂicts may involve
an individual in several ways, i.e.:
 The resources that the individual user possesses
 The behaviour of the individual, and
 The goals and plans of the individual.A.1.4. Conﬂicts involving only stakeholder groups
Although individual interests are always present in design con-
ﬂicts, the conﬂicts often involve a group of people with a common
interest in the system design. Similar to individuals, conﬂicts can
involve groups with interests in the design in more than one
way, i.e.:
 The resources and capital that the stakeholder group possesses
 The behaviour of the stakeholder group, and
 The goals and plans of the stakeholder group.
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